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I) D Responsive to communication(s) filed on . 
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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-2, 7, 9-10, and 15 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Collet-Beillon (5574801) in view of Sepai et al. (5455870, referred to 

as "Sepai" herein) and further in view of Wagner et al. (paper titled "Evaluation of three 

template matching algorithms for registering images of the eye", referred to as "Wagner" 

herein). 

Regarding claim 1, Collet-Beillon discloses a method for inspecting a bump 
electrode comprising the steps of: illuminating a substrate in an oblique direction where 
balls are arrayed by using an annular type illumination device (see figures 8-9 and 
column 4 line 60 to column 5 line 5 as it discloses illuminating a ball grid array at an 
angle) ; 

photographing the substrate from above the substrate (figure 8 item 40 discloses 
a camera that is located above the substrate) ; 

Collet-Beillon does not disclose correcting for luminance, although he does 
disclose a calibration step. 
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Sepai discloses correcting a gradation of the photographed image of an annular 
pattern by using a function with a saturation characteristic (see figure 8A, item 114 and 
column 1 1 line 45 to column 12 line 52 as it discloses correcting an image); 

It would have been obvious at the time of the invention to one of ordinary skill in 
the art to include in Collet-Beillon a luminance correction means as taught by Sepai. 
The reason for the combination is because it makes for a more robust system can 
improve image quality by removing erroneous data through thresholding. 

Neither Collet-Bellon nor Sepai disclose segmenting and pattern matching by 
using normalized correlation coefficient. 

Wagner discloses making a segmented image which includes an object of 
interest (see section II and figure 1 . In figure 1 he discloses selecting a search area S. 
This acts as the segmented image because the system only searches that segmented 
area); 

and determining whether each bump electrode (in this case it is the object of 
interest or eyes) is an acceptable product or not by pattern matching by calculating a 
normalized correlation coefficient between the segmented image and a template image 
prepared in advance (section III titled "similarity measures" and figure 1 disclose using a 
template and normalized search coefficients to calculate the similarity). 

It would have been obvious at the time of then invention to one of ordinary skill in 
the art to include in Collet-Bellon and Sepai a template matching means as taught by 
Wagner. The reason for the combination is because it allows for a popular and straight 
forward way for one to match templates (see motivation by Wagner in section III). 
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2. Regarding claim 2, Sepai discloses using luminance values in the rejection of 
claim 1 and section III of Wagner discloses using gray level values for template 
matching. Sepai also discloses using math, such as thresholding, to remove bad data. 

Regarding claim 7, figure of Wagner discloses all aspects of claim 7 as it shows 
using one template. 

Regarding claims 9-10 and 15. These are the apparatus claims of 1-2 and 7 and 
the rejection of claims 1-2 and 7 disclose all aspects of claims 9-10 and 15. 

Allowable Subject Matter 

3. Claims 3-6, 8, 11-14, and 16 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Claims 3-4, 8, 1 1-12 and 16 are allowable because they disclose finding the size 
of the bump electrode by using templates. 

Claims 5-6, and 13-14 are allowable because of their equations. 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Li (62891 17), Michael et al. (6173070) each disclose ball grid 
array inspection. 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hadi Akhavannik whose telephone number is 571-272- 
8622. The examiner can normally be reached on 10:30-7:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Mancuso can be reached on (571)272-7695. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000/^ 

HA / /// 

4/18/07 / / 
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